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OVERVIEW

Welcome to Water Management : A Canpretensive Agoroach for Facilities
Marnagers. This handbook explains the new water—-conservation require-
ments under Executive Order (EO 13123), “Greening the Govermment
Through Efficient Energy Management,”” signed by President Clinton
on June 3, 1999. It also provides comprehensive guidance on how to
meet these requirements, fram detailed descriptions of water-conserv-
ing technologies and principles to how to measure water use and
develop a water management plan to economic analysis and innovative
financing options. In short, this guidebook will hellp you, the Federal
Tacilities manager, meet all mandated water—-conservation requirements
and help preserve what many are calling #/ coomodity of the next
century: fresh, potable water .

Water Conservation: It"s the Law

Thanks to the efforts of Federal faci lities manegers, significant
progress has been made toward reducing the energy and water con-
sumption in Federal fecilities. On the energy side, the overall real cost
of energy consumption in the Federal Govermment has fal len from
$14.6 billion in 1985 t0 $7.7 billion in 1996, and total net energy con-
sumption in 1996 decreased 23.4% from 1985. On the water front, while
concrete figures on Federal water use over the past several years are
difficult to dotain, ingeneral, water use in the Uniited Stattes has de-
clined since 1990.

Executive Order
13123 requires
Federal facilities to
assess theirr water
use, examine
available and
appropriate water-
conservation
proaucts, and retrofit
or replace existing
equipment to make It
more efficient.
The water
conservation goals
will be set by June

2000.
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This harabook will
relp you, the Federal
facilities manager,
presenve what many
are callirg the
comodity of the
next century: fresh,
potable nater

But there is still much to be done to meet the goals of
Executive Order 13123, “Greening the Government Through
Efficient Energy Management,” which mandates that Federal
agencies, by 2010, reduce their energy use by 35% compared
to energy use in 1985. The new mandated water-conservation
goals, though not yet determined, will be set by the Secre-
tary of Energy no later than June 3, 2000, and will likely
be more stringent than the current goals. This Executive Order, along
wi'th other related executive orders and the Energy Policy Act of 1992,
require Federal facilities to inttiate comprehensive water conservation
programs within their oamn facilities. Federal facilities nust assess their
water use, examine avai lable and appropriate water conservation
products, and retrofit or replace existing equipment to make it more
efficet

This guidebook will help Federal facility managers meet these goals
by providing an overview of the principles of water management;
specific steps on developing, implementing, and monitoring awater
management plan (as well as a brief primer on developing a drought
management plan); descriptions of water management technologies;
and a list of useful financial and technical resources.

Features of this Book

The chapters of this guidebook, when fol loned sequentially, are
designed to help facility managers develop an overal l water manage-
mert plan tailored to a specific facility. The dpters are outlined briefly
below:

Chapter 1 explains the benefits of water management and includes a
comprehensive overview of the new Executive Order, “Greening the
Government Through Efficient Energy Management,”” and what it
requires of you, the Federal facilities manager. It also provides an
overview of federal facility energy and water use.

Chapter 2 explains the general principles of water management,
including three major water—conserving areas and bui lding and use
characteristics that affect water consurption.

Chapter 3 outlines the steps in developing a water management plan.

Chapter 4 provides a brief primer on developing a drought manage-
ment plan and water-reduction measures that can be implemented
during periods of drought.



Chapter 5 details the wide variety of water-conserving
technologies that are available to the Federal facilities
manager. These technologies are grouped into three general
categories: plumbing products, heating and cooling prod-
ucts, and landscaping/irrigation products.

Chapter 6 covers onsite wastewater recycling, reclaimed
water, and rainwater harvesting.

Chapter 7 provides useful information on financing op-
tions, a description of the Federal Energy Management
Program, a listing of valuable Internet resources, a de-
scription of energy-savings performance contracts, and tips
on selecting a contractor.

Finally, the appendices supplement the steps to a water management
plan with sample energy survey worksheets, discuss selected regula-
tions affecting conservation programns, and provide a glossary of terms
relating to water efficiency prograns.

Although this guidebook directly addresses water management, It
indirectly addresses energy consunption as well: Using less water
saves the electricity needed to heat, cool, treat, or move water, thereby
cutting energy use and reducing harmful emissions from the buming of
fossil flels.

OVERVIEW

Conserving water
saves eneryy as well,
and helps redlice
greenfiouse gas
emissions
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WHY WATER MANAGEMENT?

BENEFITS AND LEGISLATIVE

REQUIREMENTS

According to the Federal Energy Management Program (FEMP),
the Federal sector spends between $0.5 billion and $1
billion annually on water and sewer services. FEMP also
estimates that the Federal Government could save as much
as $240 million by installing water-conservation measures.
And these savings will only increase as the cost of water
and related water-treatment services continue to rise:
rates have risen 100% to 400% in the past 10 years in
major cities, and this trend is expected to continue.

The Federal government either owns, leases, manages,
maintains, or operates more than 500,000 buildings across
the country-buildings that uses between 300 and 450 mil-
lion gallons of water a day. Annually, that"s roughly
half the volume of Lake Ontario. So Federal facilities
managers” contributions to conserving the Nation’s pre-

feaeral facilities
managers play a
major role in
conserving the
Nation’s precious
nater resources

Federal Water Use at a Glance

= Federal water use is between 300 and 450 million gallons a day

* Federal water use acoounts for 3 of all U.S. camercial water
==

* GSA estimates that water and sewer costs rose 32% from 1993-
1995

= ThemajorFederalwaterusersaretheAmy,AirForce,Navy,and
the \Veterans Adninistration

= Federal vater conservation potential is estimated at 121 million
gallons per day—the gpproximate water use of 1.8 milllion people
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The EPACT water—
efficiency standards
will save 6.5 billion
gallons of nater each

aay by the year 2025.

cious water resources are critical. For GSA, which manages
or owns more than 7,700 facilities, the savings potential
is equally impressive.

Following are just some of the reasons for water manage-
ment at Federal facilities:

< A well-planned water-management program can reduce water
and sewer costs by 30% or more, with no cutbacks iIn
operations or service levels.

= The purchasing decisions of Federal facilities managers greatly affect
the types of products produced by manufacturers—in short, the
Federal govemment acts as an important ““technology push’ for more
efficient products and tedrologies.

= \Vater conservation at Federal facilities is required by law (these laws
are detailed in the next section of this chapter.

Legislative and Executive
Requirements for Water Conservation

Water conservation at Federal facilities is required by
several laws. The major laws are described below.

Executive Order 13123, "'Greening the Govermment through
Efficient Energy Management'*

On June 3, 1999, President Clinton signed Executive Order 13123,
“Greening the Government Through Efficient Energy Management,”
which states:

“The Federal Govermment, as the Nation’s largest energy consumer,
shall significantly improve its energy management in order to save
‘taxpayer dollars and reduce emissions that contribute to air pollu-
tion and global climate change. . . . As amajor consurer that
spends $200 bi llion annuall Iy on products and services, the Federal
Govermment can promote energy efficiency, water conservation,
and the use of renewable energy products, and help foster markets
for emerging technologies. In encouraging effective energy manage-
ment in the Federal Govermment, this order builds on work begun
under EPACT and previous Executive orders.”

This order, which builds on (and revokes) Executive Orders 12759
(““Federal Energy Management’™), 12902 (“Energy Efficiency and Water
Conservation at Federal Facilities™), and 12845 (““Procure-
ment Requirements and Policies for Federal Agencies for
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Ozone-Depleting Substances’), applies to all Federal de-
partments and agencies. The order requires that agencies
reduce their energy consumption by 30% by 2005 and 35% by
2010, relative to 1985. The order also requires Federal
agencies to reduce their water consumption (though note
that the mandated water reductions have not yet been deter-
mined).

The order requires that agencies use life-cycle cost
analysis when making decisions about investments in energy-
and water-conservation products, services, construction,
and other projects. Agencies that minimize life-cycle costs
with efFiciency measures will be recognized on their
scorecard evaluations. The order also requires agencies to

Agerncies must use

lifegcle ast
analysis when making

maximize their use of energy-savings performance contracts gecisions about

and utility energy-efficiency service contracts, when they inestretts in

are life-cycle cost-effective. energy- ad nater-
conservation

Water-Conservation Requirements Under the Order

The order requires the ol loving acts specifical ly related to water
conservation:

= Each agency must reduce its water consumption and associated
erergy use in its facilities 1 reach the water—conservation goals set by
the Secretary of Energy. As part of this requirement,
agencies must establish a reliable baseline of water use.

= The General Services Administration must work with agen-
cies to meet the requirements of the order for those
facilities for which GSA has delegated operations and
maintenance authority.

= Each agency must develop an annual implementation plan for fulfill-
ing the requirements of the order.

= \Where possible, water cost savings shall be included in energy
savings performance contracts (these contracts are discussed in
Chapter 7).

= Agencies shall continue to conduct energy and water audits for
approximately 10% of their facilities each year.

« GSA and the Department of Defense, in consultation with DOE and
EPA, shall develop sustainable design principles.
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Executive Oraer
13123 provides a

wide range of
assistarnce to help
facility managers
meet the required
nater- and energy-

efficiency goals.

Technical/Programmatic Assistance Provided by the
Order

The order requires that the following guidance/assistance be pro-

vided to help Federal facilities managers reach the energy- and water—
efficiency goals: (See ww.eren.doe.gov/femp/aboutfemp.html)

Guidance to help each agency determine a baseline of
water consumption.

Water conservation goals for Federal agencies. These
goals are based on implementation of Best Management
Practices (BMPs). Details can be found at the FEMP
website listed above.

The Federal Energy Management Program (FEMP) will work
with agencies to ensure they meet the goals of the order,
and shall develop and issue guidelines to help agencies
prepare their annual reports.

FEVP will have primary responsibi lity for collecting and analyzing
the data contained in the annual reports.

Finacial Assistance/ Inoentives

The order states: “OMB [Office of Management and Budget] shall
explore the feasibility of establishing a fund that agencies could draw
on to finance exemplary energy management activities and invest-
merts with higher initial costs but lover life cycle costs.”

OVB shalll issue guidelines to help agencies develop appropriate
budget requests that support sound investments in energy improve-
ments.

Agencies that have been granted statutory authority to
retain a portion of savings from efficient energy and
water management are encouraged to allow these savings to
be retained at the facility or site where the savings
were generated, to provide incentives for that facility
to undertake more energy and water management initia-
tives.

EPACT (Energy Policy Act)

In 1992 Congress passed the Energy Policy Act (EPACT). EPACT set
minimum effFiciency standards for water-using devices such
as toilets, urinals, faucets and showerheads. The American
Water Works Association estimates that these standards will
save 6.5 billion gallons of water each day by the year
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2025. EPACT also requires each government agency to install

in Federal buildings all energy and water conservation
measures with payback periods of less than 10 years. Fur-
ther, EPACT also requires GSA to begin a program to pur-
chase energy efficient products.

Benefits of Water Management

Historically, clean water has been regarded as an inexhaustible and
inexpensive resource. However, recent events, such as the severe 1999
drought in the Northeastern United States, emphasized that
water is not something to be taken for granted: It is
better to use what we have more efficiently than to seek
out new sources of supply or build more wastewater facili-
ties. In fact, some analysts are calling fresh, potable
water e commodity of the next century, and there is concem in some
circles of Eastem "Wwater wars,"" similar to those In the Wlest.

Wise use of this precious resource ensures that clean water supplies
will be available for future generations. Also, by reducing our water
consumption, we In tum reduce the energy needed to treat, heat, and
cool water. Less energy required means fewer emissions from
ponerplants and greater pol lution prevention, which are also major
goals of Executive Order 13123.

And saving water does not have to require large capital-
or time—outlays: Seemingly small water management improve-
ments can also lead to significant dollar savings. For
example, just fixing a leaking faucet can save 36 gallons
of water per day. Replacing that same faucet with an auto-

Saving water does
not have to require
large cgpital-or
time-outlays: just
Tixing a leaking
faucet can save 36
gallons of nater per

aay.

The Quiet Leaker

Energy Management Program.

According to utilities, leaks can essily acoount for 10 percent of awater bill-and veste not
onlly vater but also energy i the source is a hot vater tap or boiler. Whille sore leaks are
doviaus, such as faucet lesks, others are sorenhat hidden, such as *'sillent leaks' from tank-
type ilets. Asilent leak ooours when vater lesks from the tark into the bovl . To test for a
silent lek, place a few drops of food coloring in the water in the toilet tark, after the water
has stopped running and the tank is fulll. Wait 10 minutes. DO NOT ALUSH THE TOILET. If the
dye gpears in the toillet bod, you heve asillent leek. Sileant lesks can often be fixed by replacing
the flush valve flggper ball (Under $3) or by cleaning or repllacing the vallve seat. Source: Federal
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matic-shutoff control that delivers a limited flow of water
for a limited time can save about 5,000 gallons of water
and reduce a water bill by roughly $50 per year. Savings
dramatically multiply when they are expanded beyond a
single building. For example, the Boston metropolitan area
reduced its water use by 16 percent through a comprehensive
retrofit, water audit, leak detection, and education pro-
gram.

Federal Facility Water Consumption

Because water management in Federal facilities has not
received the same attention afforded energy management,
very little information is available on water use and
demand in Federal facilities. Even at GSA, the number and
variety of buildings complicate any effort to track water
use. Further, leases themselves often obscure water con-
sumption data. A 1992 Federal building review by the Envi-
ronmental and Energy Study Institute found that many
Federal facilities have their water bill paid as part of
their lease. So in many instances, there is simply no
separate water bill that shows water consumption.

For exarple, GSA currently directly pays utility bills in facilities
coveriing about 258 milllion sguare feet of space. These facilities include
office buildings, courthouses, post offices, warehouses, border stations,
and other buildings nationwide (Figure 1-2). Of these, the
greatest water consumption occurs in Federal office build-
ings, followed by Federal courthouses, the two building
types that comprise the majority of all GSA facilities.

However, while no comprehensive database exists to track water use
in many Federal facilities, the Public Buildings Service, a branch of GSA,
does maintain records from GSA facilities that submit their water bills
directly to regional offices for payment. These regional records, intum,
suggest important water-use trends in GSA facilities. Sove of these
trends are highlighted in the fol loving section.

dewy, P.F., addW.A. Brutsch. MiRA Loy Rarge Water Supoly Progran. (Boston, Mess. :
Massachusetts Water Resources Authority, 1990).

old, M.L. ard D. Gray. Water Afficiacy infedral Fecilities av Aragrars. (Weshington, D.C.:
Eviromental and Energy Study Institute, 1993).
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GSA Water Consumption

A look at GSA regional water use for FY1999 reveals the
following:

The average regional facility for which water data was
collected, contains 679,318 square feet and has an aver-
age occupancy of 1850 peoplle. Among these facilities, the
average monthly consumption per facility was 1,146,816
gallons.

Existing data for all GSA occupancy and uses are limited in
that visitors, who have both direct and indirect impacts on
total water consumption, are difficult to account for.

Because no comprehensive information on water use in GSA facilities
exists, it isdiffiault to determine the quartirties of water used for differ—
ent applications. However, looking at similar plurbing product use In
comercial buildings gives an idea as to what the breakdown might be
(Figure 1-1). An understanding of how characteristics such as physical
features, occupancy and use, and climate and geography affect water
use further helps to round out the profile of GSA water consumption.

Figure 1-1. Water Use in Commercial Buildings.

One Pass

Cooling
Unaccounted 1.6%
8.7%

Cooling and Heating
26.2%

Other and
Leaks
0.5%

Domestic

Landscape
40.4%

21.6%

Kitchen
1%

Source: Helping Businesses Manage Water. (Denver, CO: American Water Works Association, 1993)




PRINCIPLES OF WATER MANAGEMENT

Developing a water management plan is logical and follows an
established sequence of events. Water management, however, is
more than just conducting a cost-benefit analysis and preparing a
report. Successful water management benefits from a holistic approach, %mtinw
one that not onlly considers the tednical side, such as installing effi-

- _ _ . K A threegereral areas:
cient fixtures and making operation and maintenance modifications, reducing losses,
but also the human side, such as changing longstanding behaviors and redlcing the overall
expectations. Italso requires that faci lity managers look at managing amourtt of nater
water use so that they comply with the law, make cost-effective deci- used, and reusing
sions, and can document their environmental savings. water that nould

otherwise be
The folloving general guidelines will help you develop a conpre- discarded

hensive, effective water management program:

= Water management techniques fall into three general
areas: First, reducing losses (for example, leak detec-
tion); second, reducing the overall amount of water used
(for example, using low-flush toilets and automatic
shut-off faucets); and third, reusing water that would
otherwise be discarded (for example, treating water from
sinks and toilets for use on landscaped areas).

= The main water-using areas in a building are plumbing
fixtures (toilets, faucets, showers, dishwashers,
clotheswashers, and so forth); landscaping (irrigation,
fountains, and so forth); and heating, ventilating, and
air-conditioning equipment (cooling towers, chillers,
air-conditioners, and so forth).
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Tip: Often
a
building *s
use, rather
than size
or
occupancy,

10

Water use does not exist in a vacuum. Conserving water
within a building also affects other building systems.
For example, reducing the amount of hot water used in a
dishwasher would also reduce the amount of energy needed
to heat that water.

The true and total cost of water is not just the amount
on the water bill, but also includes the cost to heat,
cool, treat, and pump it to where it is needed. It also
includes wastewater treatment.

An effective plan is one that fully outlines not just how
much water is used, but how it is used and by whom.

The plan should address both the supply side and the
demand side—in other words, do not just focus on building
occupants; also work with your water utility.

Your water management plan, to a large degree, will only
be as good as the data you collect in order to develop
it.

Implementation should be done in phases, starting with
obvious, low-cost options.

Keep in mind that state regulations are sometimes more
stringent than Federal regulations.

Options should be evaluated based on life-cycle costing,
not just by considering the initial investment.

The building”s management must be committed to water
management if they want to convince occupants that their
actions make a positive difference.

Factors Affecting a Building’s Water
Consumption

Burlding Design

Water use is greatly affected by the type of building, its
characteristics, and the type of site on which it is lo-
cated. The water demand of a warehouse, for example, is
markedly different from that of an office building.

Bui lding design is a key determinant of both energy and

water consumption. The building’s envelope or shell (walls,
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ceilings, and floors), heating, ventilating, and air-condi-
tioning systems, and lighting design determine indoor humid-
ity and comfort, all of which have a direct and indirect
impact on water use. Likewise, the number and conservation
potential of water fixtures (for example, toilets, urinals,

faucets, and showers) have a direct effect on water use, as

does the building’s amount of landscaped area. The average
) ) ) GSA warehouse
Building Size versus Use consumes only

one-third the

The size of a building, measured either in gross square
water of the

footage or occupiable square footage, is not always a reli-

- ) average
able predictor of water consumption. In many cases, occupancy office
and use are better predictors of water consumption. Ware- building but
houses and office buildings of the same square footage gener- contains more
ally have different designs, occupancy, and functions, all of than 2.5
which lead to differences in water consumption. According to times the

GSA, for example, the average GSA warehouse consumes only Floor space.

one-third the water of the average office building but con-
tains more than 2.5 times the Floor space. This is because a
greater percentage of space in the warehouse is used solely
for storage—meaning that there is less space that needs to be
conditioned and fewer people in the building to use water.

Climate and Geography

Climate and geography have major effects on water use, from
stimulating the need for air-conditioning in the summer and
requiring heat in the winter to determining how drought-
resistant shrubs and turf may be used for landscaping the
building grounds. For new construction, to maximize water
efficiency, facility architects should consider geography
when planning a building’s design and landscaping. All other Employee
factors being equal, the warmer or more arid the climate and  ,5,ricipation

geography, the greater the water use. in your
water-
conservation
The Human Touch program s
critical

The importance of employee participation in your water-
conservation efforts cannot be overemphasized: The best
technologies in the world won®"t work unless people use them,
and use them correctly. Let people know that their efforts
are helping to save water, and which technologies are being
used, and why. Communicate successes. And remember: Some of
the simplest ways to save water don"t require any technology
at all, but rather a change in longstanding behavior (for 11




DEVELOPING A WATER
MANAGEMENT PLAN

A successful water management program begins with the development
of a comprehensive water management plan. This plan depends on a
N o management

clear and complete understanding of how a facility uses water, from the program depends on
time it is piped into the building to 1ts ultimate disposal or reuse. a clear and conplete

Given that water use can vary greatly from one Federal fecility to understzrding of fow
another, each faci lity should be sunveyed to identify its water consump- Zﬁi’ﬁ’;% tfles m“j;i;
tion characteristics. The facility suney helps you to determine the total that nater
cost of your building’s current water use. Knowing how you currently
use water and what it costs enables you to make the most appropriate
water management decisions.

Thiis chapter detaills the steps involved in developing a successful
water management plan. They are as follows:

A successtul nater

= Step 1: Determine your baseline water use.
m Step 2: BExplore and evaluate water management options

Elements of a Successful Water Management Plan

A successful vater management plan nust:

determine your baseline water use
prioritizzresds

effectively use life-cycle costanalysis
setvell-informed goals

establish performance minimums

dhartacourse of action

13
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Step 3: Conduct life-cycle cost analyses and explore financing options

Step 4: Develop a water management plan and a work schedulle

Step 5: Inform building occupants about water management

Step 6: Implement the water management plan

Step 7: Monitor the water management program

Step 1: Determine Your Basel ineWater Use

Baseline water information will be used to describe total
estimated Federal water usage and monitor the impact of
The people who are future water efficiency improvements. Available data may
faniliar vith aaily  pe incomplete, so an important component of this process
Tecility geratias will be to assess the existing data, determine an estima-
can be very lelpful tion process, and ultimately to collect more complete data

when you are J o
gathering on water use at Federal facilities.
information Agencies shall establish baseline potable water usage at

facilities owned by the United States government. As
established in guidance issued by DOE in accordance with
E.O0. 13123, the baseline year is defined as FYOO (October
1, 1999 through September 30, 2000). Data shall be re-
ported in Million Gallons per Year (MGY). Agencies should
use actual data where available, or make a best estimate
where actual data are not available.

Facilities Where Actual Data Are Available

Agencies should use data from one or more of the fol lowing sources:
Tacility meter(s), the local waterMastewater supplier(s) and/or metered
well(s). Ifnultiple data sources are used, care should be taken to not
“‘double count.” But remenber: the more detailed and accurate your
baseline water-use data, the more effective and conprehensive your
water-management plan will be. For a step-by-step explanation on how
to conduct a detai led water-use survey, see “Conducting a Comprehen-
sive Water-Use Survey’” bellow.

Pike, CIW., et al., Water Efficiency Guide for Business Managers and Facility Fngineers (CA: The
Resources Agency, State of California, 1993), p- 24, 25; A.S.S.E. Water and Conservation
cuidelines, (Cleveland, OH: Armerican Society of Sanitary Engineering, 1987).

14
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Facilities Where Actual Data Are Not Available

Agencies with facilities where no actual water usage infor-

mation is available should estimate water usage. If a
facility has had a recent water use survey, agencies can
use those results to estimate water use. Otherwise, to

achieve a reasonable estimate, agencies should, at a mini-

mum:

1. Identify the significant factors which determine

water usage, such as number of beds in a hospital, number

of prisoners, number of employees and visitors, produc-
tion units and /or irrigated acreage (this step is de-
tailed below);

2 Determine the nureric value for those factors (see the tables in
Chapter 7);

3 Then, multiply the nureric value by water use indices to be pro-
vided by the Federal Energy Management Program. FEMP will
provide water use indices for hospital beds, prisoners, employees,
drelling units, and schools. Agencies with other significant or
unusual water usage should contact FEVP for assistance.

Identifying Significant Water-Use Factors

Before starting awater use survey, collect as much existing information

as possible. The people who are fami liar with daily facility operations,

especial ly operating and maintenance personnel, can be very helpful iIn

this step. Same information will be readily available, while other data
will take some time to collect. Specifically, gather the folloving:

= Building Floorplan and plumbing drawings and schematics.

= Typical facility operating schedules, nurber of employees and
visitors, and mairtenance and janitorial work schedules.

m Lists of all water-using equipment with the manufacturers” rated
flowates.

= Nurber of plurbing fixtures (toilets, urinals, and so forth).
= Outdoor water use applications, quantity, and schedule.

= Any prior water and energy surveys.

= Names of energy, water, and wastewater utilities.

= Water and sewer bills for the past 2 years.

The more
conprehensive the
suney, the greater

the value of the
resulting nater
management gotions
and cost savings

15



WATER MANAGEMENT- A COMPREHENSIVE APPROACH FOR FACILITY MANAGERS

Sample Water Survey Results

The objective of a nater survey Is to investigate the condition of current plumnbing fixtures ard to aevelop
reconmenaations for nater management measures that could be implemented without adversely impacting
tte safety, comfort, or productivity of burlding tenants.

This survey was performed at the four-story Van Nuys Federal Building and Post Office, which houses
about 959 employees and is located at 6230 Van Nuys Blvd. in Van Nuys, California. It revealed that
most of the plumbing equipment is the original equipment installed when the building was first
constructed in 1974. Specific results of the audit are as fol lows:

m Fifty-nine 4_.5-gallon-per-flush (gpf) toilets in the men’s and women’s restrooms can be replaced with
1.6-gpf toilets, saving approximately 3,216 gallons per day (assuming 670 people use the toilets twice a
day).

=  Fourteen 3-gpf urinals in the men”s rooms can be replaced with 1-gpf urinals, saving approximately
1,160 gallons per day (assuming 290 people use the urinals twice a day)-

m  Forty-six 2-gallon-per-minute (gpm) faucets can be retrofitted with 0.5-gpm aerators, saving
approximately 1,598 gallons per day (assuming 959 employees use the faucets twice a day at an
average flow period of 25 seconds).

Angle stops, supplies, and grid drains on the faucets can be replaced to cut down on maintenance
costs and prevent leaks.

Battery-operated flushing controls can be added to flush toilets automatical ly when the seat cover is
lowered.

= Existing cooling tower performance can be improved.

The Building Life-Cycle Cost Analysis 4.0 computer software was used to perform a comparative
economic analysis of the project. The results from this analysis are as follons:

= Simple payback and discounted payback occur in 8 years.
= Savings-to-investment ratio is 6.39.

= Adjusted intermal rate of retum is 10.83.

m Life-cycle net savings is $84,929.

The project also will comply with a City of Los Angeles mandate that requires existing fixtures to be
replaced only with low-consumption models.
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= Anticipated water and sewer billing rates for the next 2
years, if available from the utility.

= Records that show actual water use for the last 2 years,
from both source meters and submeters, and including any
water meter calibration test results so you can adjust
past meter readings to reflect actual water use.Z

Conducting a Comprehensive Water-Use Survey

After you have collected the information outlined in “lden-
tifying Significant Water-Use Factors™ above, you are ready
to begin the survey. The exact extent of a water survey
will depend on the size of the building, the complexity of
its systems, and the survey budget. The more comprehensive
the survey, the greater the value of the resulting water
management options and cost savings (refer to “Sample Water
Survey Results™).

The Su Team Measured f_’lows will

_ > . _ . . R vary on different
The First step is to assenble a team of professionals and identify their Floorsbecauseof
functions. Your survey team may consist of a conbination of the follov-  sgazicreadlassesar
ig: higerelaatias.

= Representatives from your facility’s management.
= The director of the physical plant or the chief operating engineer.

A representative from the maintenance department.

= Design or water management consultants.

Qualified contractors who specialize in plurbing and mechanical,
landscape, or other water management fields (refer to “Selecting a
Contractor™).

Depending on the policies of your local water utility, a representative
may or may not wish to be involved in the on-site inspection portion of

the suney. Autility sunvey should be conducted separately (see Utility
Assistance section).

Conducting the Survey
Once you have your survey team assembled, you are ready to begin. A
detai led survey should include the steps outlined below:

= Walk through your facility, and through direct observation and
measurements, idertify and list all equipment that uses water: fau-
cets, wilets, shoverheads, drinking fountains, kittchen equipment,

17
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water-using process equipment, cooling towers, heating
boilers, and so forth. Note any discrepancies with infor-
mation gathered during the previous step.

Compare floorplans and plumbing drawings and schematics with
actual conditions. Plans are often outdated; plunbing fixtures noted
in plans may have been removed or disabled, and new Fixtures may
have been added after the drafting of the original plans.

Record hours of operation for plumbing fixtures, devices,
and all water-using processes or pieces of equipment.
Note if a particular fixture, device, or piece of equip-
ment uses water for more than one operation. Ice makers,
for example, use water both for making ice and for cool-
ing. When possible, determine actual schedules of plumb-
ing Fixture use by talking to operating personnel
familiar with the building use.

Verify operating schedules and the number of bui lding occupants
during different times of the day. This step is particularly critical If
your building has a lot of visitors and foot traffic.

= Determine water pressure. IT the pressure is not within

Your local water
utility canseneasa
source of information
and help gauge your
water efficiency
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the operating range of the fixture, the equipment will
not operate properly.

Determine the amount of water used by each type of plumb-
ing Fixture or device within the facility. Log or record
the consumption data for each device (most will have it
printed or engraved on the equipment itself). If your
equipment has been retrofitted or the amount is not
visible, examine the fixture and measure or estimate the
Tlowrate.

When Field-testing the Flow of water through fixtures, it isusually
sufficient to take sanple readings at a few representative fixtures
located throughout the facility. When measuring the Flow rate by
Tixtures such as faucets that can gperate at different settings, set the
fixture at a typical temperature and adjust it to an average flowate.
Keep in mind that measured flows will vary on different floors
because of static head losses at higher elevations.

Measure the quantity of water used by other water-consum-
ing equipment. You may need to install temporary water
meters to gauge water use by large water-using equipment.
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Figure 3-1. Water Balance Diagram.
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Askyourutility
representative to
reviewyour current
rate structure and
other gutions that

may exiIst.
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Compare the equipment water use measurements with the
manufacturers” rated flow amounts; some equipment may be
operating with higher water consumption rates than neces-
sary. IT there is a significant difference, consider
having qualified personnel review equipment operation and
make adjustments to lower water consumption.

= Determine daily Facility consumption rates from water
meter and submeter readings and other sources. This step
will also help to prepare for monitoring water use reduc-
tions after beginning the water management program. After
the survey is completed, continue to take meter readings
on a monthly basis.

= ldentify the direction that water is floving within a building and its
quality. Knowing the quality of water as it travels through a facility is
important because discharges from one use could possibly
be used as the supply water for a second use (see Chapter
6, Recyc